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SEQUENCE LISTING 

<110> Salk Institute 
Chory, Joanne 
Cerdan, Pablo D. 

<120> REGULATION OF FLOWERING TIME BY THE PFT1 
LOCUS 

<130> 532792000840 

<150> US 60/478,684 
<151> 2003-06-13 

<160> 17 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 8040 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 1 

agtggttgag aatctgcagc 
ctgcgtttga cttcaattac 
ttccacaatt gaacagatct 
ttggtcatca tctcagtttt 
gaactccact tgattggcat 
cgctcagaac attctgactg 
catgactcga tagctacaag 
aaacgaagaa tatatatatc 
ctaaacataa agggagctca 
cttctacata ttcgtgacat 
acatcatcat tatgaacaga 
ataaatcttg agagagacag 
ctttgacgtt tttaagttgg 
aggtcgggcc gtcgcgtacc 
tacttgggaa agggtagaat 
agaatattcg gggatatgtg 
tcagcattct catgacgttg 
actctttctt ttttcttcgg 
ttgtaataac aaacgagtga 
agaaaatttt aaacattcat 
taaattacat ttttatcaga 
tattcctcga gagtagggga 
tgggaaggag agaatctttg 
tcatgaattg ttaaattttg 
ccaacctact cgcctctttt 
agcaattctc gtgaatacct 
aaacacacac tataaaacgg 
ttctctaaat agtttggaga 
gaaactattg tgtatcaata 
actaggtgat ggattgagtt 
aagcaattta aggaagatga 
atggataatg tccatggatg 
acgtgaaaag tagttgattt 
attgcatggc aatttacaat 
acaacgatcg ggatcagcaa 
ccacaaaaag tcattgacat 
ttttccacta ggccactctg 
tccaactttt ggaccaatct 



cttaggtttc tccttttgaa 
catcggtttc ttattattag 
aagccaatcc gatttcttct 
ctcagcttct tcatctttat 
aaactcttca aacacggcac 
gccgccaaca tgttctgaag 
aatgatatgt aaacaattaa 
aaaagaggat gtgtaataac 
cgttgaaaga cttgaatctt 
ctcttcattt tctgggtgta 
tcttagactc gtttttgcta 
agaagagttt tggatctaaa 
aagttttaaa gggcagagaa 
taaaaccgaa tcttcttgat 
ggtaaatata ggaataggct 
gattccttcc tttccatatt 
acgttgagat aagaacgacg 
ttattctcta cctattttag 
agaagaatat ccatagagat 
taaatttaca gtttagaata 
aaagaaaaag ataaagaagt 
gaaactaagc tggaaaaaaa 
gaagagtgac. attcacacat 
gcccttcacg ctatcgaaga 
cacgcgcttc attgtgtgtt 
gacgattcta aattggttgg 
aattaagtgt ctaattttga 
ttgaggtttt tgtactgtct 
attaaatttg gatttttaag 
gtggtaaagt caaattgttc 
taattattca tttgtgatgg 
tgaagaccac caacattgta 
tgggttctca tgacttctca 
gtgttgcccc tcccttagta 
aatctatagc tttgtagccg 
caactagtct aagatgactg 
aaaagaaaaa aacacagata 
taaatggcct tcacaatggt 



acggttgaaa cgcaccagcg 60 
gttgtggatc tggtgattgg 120 
tatcaccatc gttattttca 180 
cggtttcatc agatgaagca 240 
cgccgcattc actagttgtc 300 
attccgataa ctccttccga 360 
gaaactggaa gcgatcgtga 420 
attaccttgg gttacaagtt 480 
tttttgttct tcttctagag 540 
atccatgtca ccgctcttga 600 
tgagttacag ttacgaaaac 660 
atgagagaga aaggataaaa 720 
agaggattgg tgtctaatcg 780 
gtttagattt attcggattt 840 
gaggtttgtt tgatacaggg 900 
ctatcgagct ggcgatgatg 960 
agtcatttta gtcattacta 1020 
aaatatacac atgaattttt 1080 
tggaatcaag atatgtaacc 1140 
tattatatgg tatcatatca 1200 
ttttggcaaa agtggaggaa 1260 
catattaaat tggaaaaaat 1320 
atccagatcc ccccgtttcc 1380 
gccacctgcc ccatatcaca 1440 
gttgtgttgt gatatattca 1500 
cgacaaaaac acacacaaaa 1560 
gtatgtattc ttgagaaaat 1620 
gctacggtta ccaaactgta 1680 
gacaattgta aaagcttata 1740 
gagaggtcgt aaacagtgag 1800 
tttctttgag ttatggtctt 1860 
ttagataaaa aaaaactacc 1920 
caaactcacg tttccatagc 1980 
ctaccaatac taccatatga 2040 
tcttctatga ctcatctctt 2100 
acatacgaaa t-tggatccta 2160 
aaaaggccat gcggcccatg 2220 
tatcatggcc tttatttgat 2280 
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tcaagtctgg actaactaca actatgtata 
gatatcaaat tggttacttt catttttttt 
tttggcgttc gatgaaccac ctccaaacca 
atcccacaga tggtaaacaa tctaatcaaa 
aattaaattc attgcccaat ttacacaaat 
tatcccattt tctattcgga gcatccaaac 
tctcccggag aagaaggaaa cttacaattt 
aagaaattac cgtcggcgaa tcgttaggct 
gagactgaat tttcttttga ttcacgtaac 
tgaaacagct gatcgtcgtt gctgaaggca 
tcgtctccga ctatctcgag aaaatcatca 
tttaatcctc gttatttgat tttcattcgg 
aggctttaat ttcaattggt tagatcaaac 
tgttgttcgt tgttagtact gtgtttatgt 
atcactttac gttaccttat ggttcctaca 
atacaacgca ttcataaagc aatgaatttg 
tattaatatg tgattacaga gaatttagta 
acattgttgg ctattcttaa tatccactca 
tgtatgttaa aatttcaatt acataatctg 
ttctgtggca gtgagttaaa tggagaggta 
tactcaagtt ttcattcttg agcaaacagt 
attcgttatc tgtcaaatca ttgcgacaca 
gtgtctgatc gagtctttat atattcacta 
gagctatcac tggtgatctt caattctcat 
tcttgtgata tccaaataca aatattattt 
gcttttgttt tagtaatgtt gttcttatct 
gagtggctgg acaagggatg ttgatatttt 
tggtggtggt ttcaatgagg ttgccacagc 
aaacttgatc tcttttcatc tgtgacacaa 
tcaagctact tttgactaat ttactttctc 
tcattttatg tggtggtgct tctgtcagcg 
ctctgacttc atgacacaga tgttttctcc 
tctgaaaaga cactgtatcc taatcacagc 
atatcgtcca cgattgcaaa atgtggaacg 
tcgattatca gatgctgaga cagtggcttc 
ttcccccagg tattacaact agctataatt 
catattggtg tgcagtgttc tgtttctttg 
attagagcac tatacaatgc ggtgagactg 
tctatcaaaa gtctttcttt tgtcagacag 
ctataaactg gtgtaatctt tgttttatac 
aaagtgcgga cttgtcaatt gacacggcta 
agaattttgt ggaggcatgt gctgccttaa 
agagccctgt gaaagtggac agggccactg 
ctccagctcc tgtgtcatca ggttcttcta 
atcttgattt ttctttgtgc ttctttggat 
ttttgtatga ttttcagcca atggacctat 
agttccaact gctactgtga aagttgtaag 
gtcagctcta tctattggca accgactctt 
ttagccgaaa atgaattgta aatttattct 
atgtgttaat caactagatt taatgttaag 
attgtatact caatcagctt attagatagc 
cagatttttg gaatgaaatt gcaggagcct 
agttttcccc atatcccggc tgtagctcgg 
acatcttcag catcaccagt ttctcaggat 
attaagcctg tggtggtcag tggaatgacg 
gccaatgtaa atctgcttaa taatctttct 
ctggcaggtg cagcctcatc ggttgggcaa 
atatcaacag gaatggctac atctttgcct 
cagggaatta cttcaatggc tggttcgggt 
agcccgggtc ctaataatgc ctttagtcct 
ggtgtttcac aaccaatgca agggatgaac 
ggtggaattt ccatgaacca aaacatgatg 
ggaacaggtg gaatgatgcc tactccagga 



caaaatgttt atccacatag cccaaaataa 2340 
tacgtgatcg accttaagct tgttgttagt 2400 
attatattct tcacaagatt ctctgcattt 2460 
ttaaattcac ttcttcacca aaaaaaataa 2520 
aaaaagatag taacgaccaa gtcctttgta 2580 
caaattttgt caatctaatt tatcttctcc 2640 
acaaagaacg agcttcaata aaaatttcca 2700 
cgagaagaat caccaaattc caaggggaga 2760 
aacaacgctc agagactatg tcgtcggagg 2820 
ccgccgcttt gggtccttat tggcaaacca 2880 
ggtttttctt tttatgaacc ttgtatctct 2940 
agttagggtt tagctgatac cgttcgaatc 3000 
ctttgtttat cctctgattc cacaatgttt 3060 
atttgattgt tctgtgtttc atattgagca 3120 
ttcttttttt gtgttaggac attgttttcg 3180 
tagtttctca cttcgatcac gtaaaattga 3240 
tataattgcc tgtatagttt gtaactaatc 3300 
acatagtatt gtatttcaaa gtagcgtttt 3360 
tctatgcatt ctttgcattt gtccaggtct 3420 
ctatatctga cttatcctcg tttttaagtt 3480 
taatcaatgt ttttgaccaa actcatatac 3540 
aaaaataaca gagcaaattg gtagtttgat 3600 
aacttgcaga ggaaccctgt ttctactgtt 3660 
ggttcatatt gtggtacgtg ttgtgcttca 3720 
gggtgctttc tcatggccct ggttacatta 3780 
ttcattcttc ttagcttgct tggtacaacg 3840 
cttgcattgg ctttcttcca tacaatttgg 3900 
tgaagggctt gccgaagcat tgatggtggg 3960 
ctataagaca tatgtttggg ccactttctt 4020 
aataaaatta acttttttct ttccatggct 4080 
attttctcga tccttaaacc tcacaatttt 4140 
tccttcaggc caagctcaac caagtaacga 4200 
cagcaatcct cacatattgc caacacctgt 4260 
gaatgagaat ggtgatgcgc aagctgagag 4320 
atattttgct aaggtacttt ttttaactga 4380 
actcctttta atgggaaatt actaacctgc 4440 
tctgttgtat gtccaaagca gcttccaaca 4500 
cgtgtctatt tgctattcac tagatgtaca 4560 
ctctttcaaa ggctgtcttt attctcaatg 4620 
tgttttaaat gcagggaaag cccaatcaac 4680 
agaacacatt ctatcttgtc ctgatctcgg 4740 
gtcattctgc tacaaatttg ccacagactc 4800 
ttgctccatc tattccagtc actgggcaac 4860 
ctgacaacat ccatttttct tagtccaact 4920 
tctatcctgc ttctctatat gaagatctct 4980 
tcagaatcgg caaccagttt ctgttggacc 5040 
tctatttgat ctttttagtc agttggagga 5100 
gtatgtttta taagaattat ttactagata 5160 
ctggtgcttg ataagacatt acaaattttt 5220 
ttcatatgaa tatcccattt gtgaaataat 5280 
atatcttcac attagtagaa gcctgttaat 5340 
agcaccgtaa cttctatggc accagttcct 5400 
cctgctacac aagcaattcc ttcgattcaa 5460 
atggtcagca acgccgagaa tgcaccagat 5520 
ccaccattgc gtactggtcc tcctggtgga 5580 
caagtccgac aagtcatgag ctctgcagct 5640 
agtgcggttg caatgcatat gtcaaatatg 5700 
ccttcacaaa ctgtgttttc aactggacag 5760 
gcactaatgg gatctgcaca aacgggacaa 5820 
caaacaacgt caaatgtcgc ttcaaacctt 5880 
caaggaagtc attctggagc aatgatgcaa 5940 
agtggtcttg gtcaaggaaa tgtctcctct 6000 
gttggccaac aagcgcaatc aggaatacaa 6060 
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sssszi 22ss rrr 

gtctaaaata acggtgatct tSacttaca agtttatCtt 6 "0 

aatttatctg ggcaaaggoa agggcagcct gttcttatca c " c *tgcaggga 6240 

ggggcactta ctatgcactt ttctttcccc StteSS tit*? 9 * ggtgt 9 fct ta 6300 
agcacatctt cctctgtaga actttgttaa aSS£™ " actgggat cacatgctta 6360 
ttgtttatat ttgacagggt UccS S£S * atagatatta actaacgtct 6420 
aattgaaata tgaaaacgc S tsrattcgtaa gtttataact 6480 

agaaatgatt gtagctgc?a aactaaS? SctttSct KXT"°J cgactcctta 6540 
tggcagcaaa ctggccacca actatgcaga SSSSS tfc " gtgcat <=tccccaggt 6600 
ataacaagta atatcttcgt gctata^ct teSS?? ^tatcccag gaccatatga 6660 
ttgatttcat gccactaaat a^caccta llttll ? aaatggctca tgggtggatg 6720 
tgacttoctt gtgtttcggg ccataaotcf * S 9 S° aggcaata t9 ttggcaaago 6780 
aaagcttgtg agLttgKJ ataa?KSg cct^T ttcaggataa 6840 

tacaaattta ataacaaaat gatgaatgj? gtSctaat ttttt attgtttc *c 6900 

ttagatgtta agaatgaaaa tctttgaaaa fSSS 9 ? ttatta £ rata ttaggatgaa 6960 
ctcggtgaat ctatcaatct cttgSatgt tcaccSf!* C " acatct * taaacatgtt 7020 
tatgtagcct tgttttgatt agcctaatca cttaacgatg cctacgcttg 7080 

gcttttgtgg agttgtatat gataactttg SScctc^ * a " gtcatt ttcacgctta 7140 
cagttgccat cacagacgct tct^tctc? afceS 9 tattgca ^ tgcagtcatc 7200 
atgcttttcc caggggtLg gaagtactaa gtttaagaS Sfa^ 9 Cttgattgga ^60 
cattagtgac tcttgagggt tgttttattt aS~? 9 ^ ctatafc atg ttttgottca 7320 
aaattccaaa tcagcaacag cagcagcaac aacaactc^ tatggttgtg tttaaaccac 7380 
agcagatcca gcagcagcag caacaacaac aac'ctcS lolTclllT ° aaCaacaac 74 40 
tccagcaaca acaacaacaa caccagcagc a a„o„^! acagcaacag atgccaoaac 7500 
tccaacatca tcagcagcaa caacaacafc agcagcaaca ttgtcacagc ?560 

cacagcttca acaccatcat cagcagcagc Scaa-*^* acagcagca 9 catcaattga 7620 
agcagacttc gccgctcaat caga^gcagc aJcaalct^ gCCgc * gaat cagatgoagc 7680 
agcaaoagca gcctcaacag atggtaatgg SggSaaac ^^° tgaat cagatgoagc 7740 
gatcacaaca aggtggtggt gglgggcagc ctSacafc^o " ttgcacaa 9«=ccctggaa 7800 

SSSS 2=25 £~ SEES ?SS 

woco _ tB3 ™ SSSSS SS SS 

<210> 2 



<211> 2689 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 2 



SSS SSSS ES2K SSST" ? cacc9CC9C «o 

gagttaaatg gagagaggaa ccctgtttc? ESSS * caggtct " ctgtggcagt 120 
tctcatggtt catattg?gc ttgc?taata SSS^T tatcactg 9 fc Satcttcaat 180 
attttcttgc attggc?t?c ESSE. SSS3S gtaS^ 9 * gatgttgat 240 
acagctgaag ggcttgccga agcattgatg ato??2S? S"!! Caa tga S9ttgcc 300 
ccaagtaacg atctgaaaag acactgStc SfS ctccttcagg ccaagctcaa 360 

ccaacacctg tataLgtcc acgaSgcaa aatSaa^ 9 C ° agCaatco tcacatattg 420 
caagctgaga gtcgattatc agSgSgag" acagtaactt ^f^?* 9 ^ tggtgat ^g 480 
gtttctttgt ctgttgtatg tccaaagcaS cttccafcaa tSS*"*? taagtgttc * 540 
ggaaagccca atcaacaaag tgcggacttS tcaatt^o* ttagagcact atacaatgcg 600 
cttgtcctga tctoggagaa ttt?gtoaaa SSSS^ Cggctaa 9 aa eacattctat 660 
aatttgccac agactcagag occSgaaa SS2S° " CCttaagtca ttctgctaca 720 
ccagtcactg ggcaacctcc agctcSgtg ? "Sea CCactgttgc tceatcf tt 780 
caaccagttt ctgttggacc aottccaact «S^£ atggacctat teagaategg 840 
acttctatgg caccagltcc tagttt^ccc cS S aag "gagcc tagcacegta 900 
caagcaattc cttcgattca aacatcSa gca^cacca? SET** gcctgctaca 960 
aacgecgaga atgeaccaga tattaagect Stoctaato? " totcagga tatggtcagc 1020 
cgtactggto ctcctggtgg agecaatota iS^ 9 ^ gtg ^ aat ar a ° gccaccattg 1080 
caagtcatga gctctlcajc Jotggcaggt ataatctttc tcaagtccga 1140 

geaatgeata tgtoalatat JaScaSSa ^srttgggca aagtgcggtt 1200 

actgtgtttt caactggaca gcagggaatt SSS2SSa ° atc " tgcc tccttcacaa 1260 
ggatctgeae aaaegggaca LgScgg^ ~ ^~ g ~atg 1320 



3 



WO 2004/113499 



PCT/US2004/018902 



tcaaatgtcg 

cattctggag 

ggtcaaggaa 

caagcgcaat 

ctatcacagc 

gagggaaatt 

taccgaagtg 

gttcgtctca 

cttgtgtttc 

tgtgcagtca 

cgcttgattg 

cagcaacagc 

cagcagcagc 

caacaacaac 

cagcagcaac 

caccatcatc 

ccgctcaatc 

cctcaacaga 

ggtggtggtg 

tcagcttcag 

gtcaactcga 

gcctgaaaat 



cttcaaacct 

caatgatgca 

atgtctcctc 

caggaataca 

catcatcggg 

tatctgggca 

cttctgcctc 

tatcccagga 

gggccatgag 

tccagttgcc 

gaatgctttt 

agcagcaaca 

aacaacaaca 

accagcagca 

aacaacaaca 

agcagcagca 

agatgcagca 

tggtaatggg 

gagggcagcc 

tgctaattaa 

tcgtcgccat 

ggcatgtcct 



tggtgtttca 

aggtggaatt 

tggaacaggt 

acaacttggt 

ggctatgcag 

aaggcaaggg 

tgattcgttg 

ccatatgaat 

tcaacatggg 

atcacagacg 

cccaggggat 

acaactccac 

acacctccaa 

acagcaacag 

gcagcaacaa 

gcaggcgtcg 

acagacttcg 

tggtcaagct 

taacatgcct 

ttagatttat 

ggttttagac 

attctgtatg 



caaccaatgc 
tccatgaacc 
ggaatgatgc 
ggcagtaaca 
acttcacaat 
cagcctgttc 
gcagcaaact 
aacaagcaat 
ttcttaggac 
cttcttctct 
atggttgtgt 
cagcaacaac 
cagcaacaga 
cagcatcaat 
cagcagcagc 
ccgctgaatc 
cctctgaatc 
tttgcacaag 
ggagctggct 
cataacttaa 
tctgtttagt 
ggtctgacca 



aagggatgaa 

aaaacatgat 

ctactccagg 

gctcagctcc 

ccaaatatgt 

ttatcaccag 

ggccaccaac 

atgttggcaa 

aacttcagga 

ctgtctctga 

ttaaaccaca 

aacaacaaca 

tgccacaact 

tgtcacagct 

atcaattgac 

agatgcagca 

agatgcagca 

cccctggaag 

tcatgggata 

cattctttct 

tgtcctttct 

tttagctac 



ccaaggaagt 
gagtggtctt 
agttggccaa 
taatatgcag 
gaaagtctgg 
acttgagggt 
tatgcagatt 
agctgacttc 
taaaaagctt 
caaggcttgc 
aattccaaat 
gcagatccag 
ccagcaacaa 
ccaacatcat 
acagcttcaa 
gcagacttcg 
gcaacagcag 
atcacaacaa 
aataaaaata 
ttcttctttg 
gttcttttga 



<210> 3 
<211> 836 
<212> PRT 

<213> Arabidopsis thaliana 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2689 



<400> 3 
Met Ser 
1 

Ala Leu 

He He 

Val Ser 

50 
Tyr Cys 
65 

He Phe 

Asn Glu 

Ser Pro 

Cys He 
130 
Tyr Arg 
145 

Gin Ala 

Ala Lys 

Thr He 

Asp Leu 
210 
Ser Glu 
225 

Asn Leu 
Ala Pro 



Ser Glu Val 
5 

Gly Pro Tyr 
20 

Arg Ser Phe 
35 

Thr Val Glu 

Ala Cys Leu 

Leu His Trp 
85 

Val Ala Thr 

100 
Pro Ser Gly 
115 

Leu He Thr 

Pro Arg Leu 

Glu Ser Arg 
165 

Cys Ser Val 

180 
Arg Ala Leu 
195 

Ser He Asp 

Asn Phe Val 

Pro Gin Thr 
245 

Ser He Pro 
260 



Lys Gin 

Trp Gin 

Cys Gly 

Leu Ser 

55 
Val Gin 
70 

Leu Ser 

Ala Glu 

Gin Ala 

Ala Ser 
135 
Gin Asn 
150 

Leu Ser 

Ser Leu 

Tyr Asn 

Thr Ala 
215 
Glu Ala 
230 

Gin Ser 
Val Thr 



Leu He Val 
10 

Thr He Val 
25 

Ser Glu Leu 
40 

Leu Val He 

Arg Ser Gly 

Ser He Gin 
90 

Gly Leu Ala 

105 
Gin Pro Ser 
120 

Asn Pro His 



Val Ala Glu Gly 
Ser Asp 
Asn Gly 



Phe Asn 

60 
Trp Thr 
75 

Phe Gly 
Glu Ala 
Asn Asp 



Tyr Leu 

30 
Glu Arg 
45 

Ser His 



He Leu 
140 

Val Glu Arg Asn Glu 
155 

Thr Val 



Asp Ala Glu 
170 

Ser Val Val 

185 
Ala Gly Lys 
200 

Lys Asn Thr 

Cys Ala Ala 

Pro Val Lys 
250 

Gly Gin Pro 
265 



Cys Pro 

Pro Asn 

Phe Tyr 
220 
Leu Ser 
235 

Val Asp 
Pro Ala 



Arg Asp 

Gly Gly 

Leu Met 
110 
Leu Lys 
125 

Pro Thr 

Asn Gly 

Ala Ser 

Lys Gin 
190 
Gin Gin 
205 

Leu Val 

His Ser 

Arg Ala 

Pro Val 
270 



Thr Ala 
15 

Glu Lys 

Asn Pro 

Gly Ser 

Val Asp 

80 
Gly Phe 
95 

Met Phe 

Arg His 

Pro Val 

Asp Ala 
160 
Tyr Phe 
175 

Leu Pro 

Ser Ala 

Leu He 

Ala Thr 
240 
Thr Val 
•255 

Ser Ser 
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Ala Asn Gly Pro He Gin Asn Arg Gin Pro Val ser Val Gly Pro Val 

280 285 
Pro Thr Ala Thr Val Lys Val Glu Pro Ser Thr Val Thr Ser Met Ala 

Pro val Pro Ser Phe Pro His He Pro Ala Val HI Arg Pro Ala Thr 

315 o o a 

Gin Ala He Pro Ser He Gin Thr Ser Ser Ala Ser Pro Val Ser Gin 

Asp Met Val Ser Asn Ala Glu Asn Ala III Asp He Lys Pro Val Val 

345 35 0 

Gly 

Asn Val Asn Leu Leu Asn Asn Leu Ser Gin Val Arg oln Val Met Ser 

^ 380 
Ser Ala Ala Leu Ala Gly Ala Ala Ser Ser Val Gly Gin Ser Ala Val 

Met 
Gin 

420 425 430 



Val Ser Gly Met Thr Pro Pro Leu Arg Thr Gly Pro Pro Gly Gly Ala 
j S3 360 365 



Ala Met His Met Ser Asn Met He Ser Thr Gly Met Ala Thr Ser Leu 

<lUo 410 At c 

Pro Pro Ser Gin Thr Val Phe Ser Thr Gly Gin Gin Gly He Tnr Ser 

425 Aif\ 
Met Ala Gly Ser Gly Ala Leu Met Gly Ser Ala Gin Thr Gly Gin Ser 

440 44c 
Pro Gly Pro Asn Asn Ala Phe Ser Pro Gin Thr Thr Ser Asn Val Ala 

460 

Ser Asn Leu Gly Val Ser Gin Pro Met Gin Gly Met Asn Gin Gly Ser 

His Ser Gly Ala Met Met Gin Gly Gly He sir Met Asn Gin Asn Met 

490 viae 
Met Ser Gly Leu Gly Gin Gly Asn Val Ser Ser Gly Thr Gly Gly Met 



505 



Met Pro Thr Pro Gly Val Gly Gin Gin Ala Gin Ser Gly He Gin Gin 

520 cor 
Leu Gly Gly Ser Asn Ser Ser Ala Pro Asn Met Gin Leu Ser Gin Pro 

535 540 

555 560 



Ser Ser Gly Ala Met Gin Thr Ser Gin Ser Lys Tyr Val Lys Val Trp 
Glu Gly Asn Leu Ser Gly Gin Arg Gin Gly Gin Pro Val Leu He 



Arg Leu Glu Gly Tyr Arg Ser Ala Ser 2a Ser Asp Ser Leu 2a Ala 

Asn Trp Pro Pro Thr Met Gin He Val Arg Leu He Ser Gin Asp His 

600 

Met Asn Asn Lys Gin Tyr Val Gly Lys Ala Asp Phe Leu Val Phe Arg 

620 

Ala Met Ser Gin His Gly Phe Leu Gly Gin Leu Gin Asp Lys Lys Leu 
Cys Ala Val He Gin Leu Pro Ser Gin Thr III Leu Leu Ser Val HI 

OHD 650 £rr 

Asp Lys Ala Cys Arg Leu He Gly Met Leu Phe Pro Gly Asp Met Val 

665 fi7fi 
Val Phe Lys Pro Gin He Pro Asn Gin Gin Gin Gin Gin Sn Gin Gin 

680 685 
Leu Hxs Gin Gin Gin Gin Gin Gin Gin Gin He Gin Gin Gin Gin Gin 

°" 700 
Gin Gin Gin His Leu Gin Gin Gin Gin Met Pro Gin Leu Gin Gin Gin 

Gin Gin Gin His Gin Gin Gin Gin Gin Gin g" His Gin Leu Ser Gin 

730 - 
Leu Gin His His Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin 

Gin His Gin Leu Thr Gin Leu Gin 111 His His Gin Gin Gin Gin Gin 

760 765 
Ala ser Pro Leu Asn Gin Met Gin Gin Gin Thr Ser Pro Leu Asn Gin 
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770 775 780 

Met Gin Gin Gin Thr Ser Pro Leu Asn Gin Met Gin Gin Gin Gin Gin 



785 790 795 

Pro Gin Gin Met Val Met Gly Gly Gin Ala Phe Ala Gin Ala Pro Glv 
805 810 81 c Y 

Arg Ser Gin Gin Gly Gly Gly Gly Gly Gin Pro Asn Met Pro Gly Ala 

Gly Phe Met Gly 825 830 

835 1 



<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 4 

cagaggaacc ctgtttctac tgttgagct 

<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 5 

cgttacttgg ttgagcttgg cctgaagga 

<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 6 

tcccggacat gaagccattt atatgta 

<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FT PCR Primer 
<400> 7 

gctacaactg gaacaacctt tggcaat 

<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CO PCR Primer 
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<400> 8 

tataggcatc atcaccgttc gttactc 

2 7 

<210> 9 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 9 

aaactctttc agctccatga ccactact 

28 

<210> 10 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer for UBQ10 
<400> 10 

ccatggatga aatgtatgcg ttatggtta 

2 9 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 11 

ggtgtcagaa ctctccacct caagagta 

2 8 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 12 

tcaattctct ctaccgtgat caagatgca 

29 

<210> 13 
<211> 724 
<212> PRT 

<213> Sacharum officinairum 
<220> 

<221> VARIANT 
<222> 5017 

<223> Xaa = Any Amino Acid 



<221> VARIANT 
<222> 666 

<223> Xaa = Any Amino Acid 
<400> 13 
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Met Ala Ala Ala Asp Arg Gin Leu Val Val Ala Val Glu Gly Thr Ala 

* 5 10 -1C 

Ala Leu Gly Pro Tyr Trp Ser Thr lie Val Ala Glu Tyr Val Glu Lys 

He Val Arg Ser Phe Cys Ala Ser Glu Leu Pro Gly Gin Lys Leu Ala 

40 45 
Gly Ala Pro Pro Glu Leu Ala Leu Val Val Phe His Thr His Gly Pro 

^ U 5 5 60 

Tyr Ser Ala Phe Asp Val Gin Arg Ser Gly Trp Thr Lys Asp Thr Asp 

Trp 
85 
Thr 

100 105 
Gin Gly Ser Pro Asn Thr Thr Gin Ser His Gin Asn His Glu Ala Gin 

Lys His Cys lie Leu Val Ala Sa Ser Asn Pro Tyr Pro Leu Pro Thr 

135 

Pro Val Tyr Cys Leu Pro Thr Gin Ser Thr Asp His Lys Glu Asn He 

155 160 

Ser Phe Ala Gin Cys Ser Val Ser Leu Ser Val lie ser Pro Lys Gin 



Ala Phe Leu Ser Trp Leu Ser Gly He Ser Phe Ser Gly Gly Gly Phe 

85 90 QC 

Ser Glu Ala Ser Thr Cys Glu Gly Leu Ala Glu Ala Leu Lys lie Leu 



Glu Thr Ala Lys Glu Pro Ser He Ala Asp Ala Glu Thr Val Ala Lys 
165 170 



180 ion 
Leu Pro Thr Leu Lys Ala He Tyr Asn Ala Gly Lys Arg Asn Pro Arg 

200 205 
Ala Ala Asp Pro Ser Val Asp His Ala Lys Asn Pro His Phe Leu Val 

215 220 
225 ° 1U ASn !*f Met Glu Ala Thr Ala Leu Ser Arg Pro 



Leu His Gly Asn Leu Ala Pro Asn Gin Thr He Thr Lys Met Asp Thr 
245 250 
Thr Met Pro Gly Pro Thr 
2 65 

Gly Arg Gin Pro Val Val Gly Gly He Ser Thr Ala Thr vIS Lys. Val 



Ala Pro Ala Val Thr Met Pro Gly Pro Tnr Ser Asn Ala Asn Pro Ser 
^bU 265 



230 235 240 

Met Asp 
255 
Asn Pro 
270 

Val Lys 

Glu Pro Ala Thr Met Pro Pro He Val Ser Ala Pro III Phe Ser His 

295 300 
Val Thr Pro He Ser Asn Val Ala Ser Gin Gly He Ser Ala Leu Gin 

Thr Ser Ser Pro Ser Leu He Ser Gin Glu HI Asn Met Ala Asn Asp 

325 330 «c 

Asn Val Gin Glu His Lys Pro He He Asn Pro Val Gin Gin Pro Val 

345 «a 
Arg Pro Gly Gly His Gly Ser Le.u Leu Asn Asn Leu Ser Gin Val Arg 



Leu Met Asn Ser Thr Ser Leu Gly Gly Gly Ala Thr Ser Met Gly Leu 

375 380 
Pro Asn He Gly Ala Thr Pro He Gin Val His Met Ser Asn Met He 

Ser Ser Gly Met Thr Ser Thr Pro Ser Val He Ser Ser Met Ser J£ 

„ • 405 410 415 

Pro Gly Hxs Pro He Gly Thr Gin Gin Met He Gin Ser Thr Ala Leu 

«i 425 4*^0 

Gly Ser Phe Gly Ser Asn Thr Ser Thr Val Ser Gly Asn Ser Asn Val 

*i 440 445 

Ala val ser Ser Ser Leu Thr Asn Asn Gin Ser Ser Met Gly Met Gly 

Q O 3 460 
Gin Ser Val Gin Pro Val Ala Gin Gly Gly Leu Val Ala Gly Ser Gin 

4 7 5 /j Q f\ 

Leu Gly Gin Gly Gly He Gly Ala Asn Gin Asn Val Met Ser Ser Leu 

485 490 
Gly ser Thr Ala lie Ser Ser Ala Pro Ala Met Met Pro Thr ill Gly 
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505 


Met 


Val 


Pro 


Gin 


Thr Gly Val 


Asn 


Ser 


Ala 












520 




Met 


Asn 


Met 


fro 


He Pro 


Gin 


His 




530 








tr o er 

535 




Pro 


Lys 




V CLA 


Lys 


He Trp 


Glu 


Gly 


545 










r r 

550 




Gly 


Gin 


Pro 


Val 


irne 

c c c 

565 


He Cys 


Lys 


Leu 


Ala 


Ser 


Glu 


Thr 
con 


Leu 


Ala Ala 


Asp 


Trp 
585 


Arg 


Leu 


lie 




Gin 


Glu His 


Met 


Asn 






33 J 








600 


Ala 


Asp 
610 


Php 


Ii6U 


Val 


Phe Arg 
615 


Thr 


Leu 


Gin 


J-1C Li 


win 


yj J.U 


Lys 


Lys Leu 


Cys 


Ala 


625 










630 




Tlrr 




Leu 


Leu 


Ser 


Met Ser 


Asp 


Lys 










645 




Leu 


Xr.li.ts 




Ala 


Asp Met Val 


Val 


Ser 


Gin 






OOU 








665 


XXli 


vjj.n 


Leu 


Gin 


Gin Gin 


Leu 


Gin 


Gin 




675 








680 


Gin 


Leu 


Gin 


Gin 


Glu Leu 


Gin 


Gin 


His 


690 








695 




Gin 


Ala 


Ser 


Asn 


Ser Glu 


Ala 


Glu 


705 










710 




Ala 


Gin 


Met 


Pro 
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510 




Leu Gly Val Asn 


Asn 


Asn Pro 


525 






Ala Asn Ala Gin 


Gin 


Pro Ala 


540 






Thr Leu Ser Gly 


Gin 


Arg Gin 


555 




560 


Glu Gly Tyr Arg 


Ser Gly Thr 


570 




575 


Pro Glu Thr Met 


Gin 


He Val 




590 




Asn Lys Gin Tyr 


Val 


Gly Lys 


605 




Asn Gin His Gly 


Phe 


Leu Gly 


620 




Val He Gin Leu 


Pro 


Ser Gin 


635 




640 


Ala Arg Arg Leu 


He Gly Met 


650 




655 


Xaa Pro Gin Val 


Pro 


Thr Gin 




670 




Gin Gin Gin Leu 


Pro 


Lys Gin 


685 






Gin Gin His Met 


His 


Met Gin 


700 






Met His Phe Ser 


Lys 


Ala Glu 


715 


720 



<210> 14 
<211> 582 
<212> PRT 

<213> Sorghum bicolor 
<400> 14 

fyr Trp Ser Thr He Val Ala Glu Tyr Val Glu Lys He Val 

10 15 
Gly Gin Lys Leu Ala Gly Pro 
30 

His Thr His Gly Pro Tyr Ser 
45 

Thr Lys Asp Thr Asp Ala Phe 
60 

Ser Gly Gly Gly Phe Ser Glu 

75 80 
Ala Leu Lys He Leu Gin Gly 
90 95 
Asn His Glu Ala Gin Lys His 
110 

Tyr Pro Leu Pro Thr Pro Val 
125 

His Lys Glu Asn He Glu Thr 
140 

Glu Thr Val Ala Lys Ser Phe 
155 160 
He Ser Pro Lys Gin Leu Pro 
170 175 
Val Val Ala Val Glu Ala Phe 
190 

1Qr Asn **** Thr Gly Val Thr Arg Lys 

200 205 



Thr 
1 


Arg 


Tyr 


Trp 


Ser 
5 


Thr 


He 


Val 


Ala 


Arg 


Ser 


Phe 


Cys. 


Ala 


Ser 


Glu 


Leu 


Pro 








20 










25 


Pro 


Pro 


Glu 


Leu 


Ala 


Leu 


Val 


Val 


Phe 


Ala 




35 










40 




Phe 


Asp 


Val 


Gin 


Arg 


Ser 


Gly Trp 




50 










55 






Leu 


Ser 


Trp 


Leu 


Ser 


Gly 


lie 


Ser 


Phe 


65 










70 






Ala 


Ser 


Thr 


Cys 


Glu 


Gly Leu 


Ala 


Glu 










85 










Ser 


Pro 


Asn 


Ala 


Thr 


Gin 


Ser 


His 


Gin 




He 




100 










105 


Cys 


Leu 


Val 


Ala 


Ala 


Ser 


Asn 


Pro 






115 










120 


Tyr 


Cys 


Leu 


Pro 


Thr 


Gin 


Ser 


Thr Asp 




130 










135 






Ser 


Lys 


Glu 


Pro 


Ser 


He 


Ala 


Asp Ala 


145 










150 








Ala 


Gin 


Cys 


Ser 


Val 


Ser 


Leu 


Ser 


Val 










165 










Thr 


Leu 


Lys 


Ala 


He 


Tyr 


His 


Glu 


Ala 


Arg 


Ala 




180 










185 


Tyr 


Lys 


Glu 


Lys 


Val 


Ala 


Asn 
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Phe Met Gly Asn Leu Val Lys Ala Phe Lys Thr Asn Leu Pro Glu Val 

210 215 220 

Val val Thr Pro Ala Ala Phe Asp Phe Asp His He Val Asn Gly Pro 

230 235 7 An 

Thr Met Gly Ser Gin Thr Ala Gly Val Gly Gly He He Ser Thr Ala 

245 250 255 

Thr Val Thr Leu Glu Gin Pro Ala Met Glu Pro Met Val Ser Glv Ser 

260 265 270 

Ala Gly Phe Trp His Ser Ala Leu Gin Gin Pro Ser Ser Ser Ser Leu 

275 280 285 

He Ser Gin Glu Ala Asn He Ala Asn Asp Ser Val Gin Glu His Arg 

290 295 300 

Pro He Arg Ser Pro Val Gin His Pro Val Arg Pro Gly Arg His Gly 

Gly Leu Leu Ser Asn Pro Ser Gin Phe Gin III He His ser Thr Phe 

325 330 «e 

Phe Gly Glu Ala Thr Thr Ser Met Gly Pro Pro Asn He Gly Ala He 

. 345 350 

Thr Pro Leu Gin Phe Asn Met Ser Asn Met He Ser Ser Gly Ala Thr 

360 365 
Ser Thr Pro Leu Val Thr Phe Ser Met Ser Ala Pro Gly Gin Pro He 
„, 375 380 

Gly Asn Gin Asp Met Val Gin Ser Thr Ala Leu Gly Ser Phe Gly Ser 
Asn Thr Ser Thr Ala Trp Asp Asn Ser Asp He Ala Glu Ser Ser Ser 

410 q 

Gin Pro Asn Ser Met Ala Met Asn Arg Gin Ala Gly He Asn Pro Leu 

425 430 
Ser Ser Ala Met Asn Ala Pro He Gly Met His His Asn Ala Gin Gin 

440 445 
Pro Pro Pro Lys Tyr Val Lys He Trp Glu Gly Thr Leu Ser Gly Gin 

ou 455 46o 

Arg Gin Gly Arg Pro Val Phe He Ser Arg Leu Glu Gly Trp Ser Gly 



He Val Ser Lys Thr Val Ala Ala Asp Trp Pro Glu Thr Met Gin He 

■■ , 485 490 49c, 

Val Arg Leu lie Ala Gin Glu His Met Asn Asn Lys Gin Tyr Val Trp 

505 510 
Lys Gly Arg Leu Ser Asn He Ser Asp Phe Lys Ser Ala Trp Phe Leu 

" 5 20 525 

Gly Gin Leu Gin Glu Arg Lys Leu Cys Ala Val He Gin Leu Pro Ser 
DJU 535 540 



Gin Thr Leu Pro Leu Ser Met Ser Asp Lys Ala Gly Arg Met He Gly 

555 >^£ft 
Met Leu Phe Pro Glu Asn Met Val He Phe Lys Pro Glu Val Val Thr 

o-. « 565 5 ™ 575 

Gin Pro Ser Leu Val Arg 

580 



<210> 15 
<211> 741 
<212> PRT 

<213> Medicago truncatula 
<220> 

<221> VARIANT 
<222> 1381 

<223> Xaa = Any Amino Acid 
<221> VARIANT 

<222> 177, 188, 451, 454, 458 
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<223> Xaa = Any Amino Acid 
<400> 15 

Met Ala Glu Lys Gin Leu He Val Ala Val Glu Thr Thr Ala Ala Met 

10 IE 

Gly Pro Tyr Trp Asp Thr Leu Leu Met Asp Tyr Leu Glu Lys He Val 

25 30 
Arg cys Leu Gly Gly Asn Glu Ser Thr Gly Gin Lys Pro Ser Gly Ser 

40 45 
Asn Val Glu Phe Ser Leu Val Thr Tyr Asn Thr His Gly Cys Tyr Ser 

60 

Gly He Leu Val Gin Arg Thr Gly Trp Thr Arg Asp Pro Asp Val Phe 



75 



Leu Gin Trp Leu Glu Ser He Pro Phe Ser Oly Gly Gly Phe Asn Asp 
" 90 oc 



Ala Ala He Ala Glu Gly Leu Ala Glu lia Leu Met Met Phe Pro Pro 



100 



105 



Ser Gin Ser Gly Gly Leu Asn Gin Gin Asn Val Asp Thr Asn Met His 

120 125 
Cys lie Leu Val Ala Ala Ser Asn Pro Tyr Pro Leu Gin Thr Pro Val 

140 

Tyr Val Pro Gin Leu Gin Ser Leu Glu Lys Thr Glu Ser He Asp Ser 

155 160 
Ala Val Ala Lys Ala 

17 <> 175 
Val Cys Xaa Lva 

185 



Asn Gin Val Asn Gin Leu Tyr Asp Ala Glu Ala Val Ala Lys Ala Pne 
He 
Cys 

195 " 200 205 



Xaa Gin Phe Asn He Ser Leu Ser Val Val Cys Xaa Lys Gin Asn Phe 
Ser His Leu Gin Cys Gly Arg Ala Lys Gly Arg Ser Ala Asp Pro Pro 



Val Asp Pro Lys Thr Thr His Phe Leu He Leu He Ser Glu Gly Phe 

aIj n n f" 



___ 220 
Arg Glu Ala Arg Ser Ala Leu Ser Arg Pro Gly Thr Asn Met Pro Ser 

Lys 
Ser 
Ala 

Glu Gin Val Pro Val Thr Ser ciy Pro Ala Phe Ser His" Asn Pro Ser 

295 300 



235 



Asn Gin Ser Pro Val Lys Val Asp Ala Val Ser Ala Thr Pro Val ^ 



250 



Gly Ala Pro Pro Ser Ser Leu Pro Ser Oal Asn Gly Ser He III Asn 



260 



265 



Arg Gin Pro lie Pro Ala Gly Asn vll Thr Pro Ala Thr III Lys Val 



280 



285 



315 



Ser Ser Pro Ser Ser Val Ser Gin Asp He Met Thr Ser Asn Glu lln 
j^b 330 

Pro He Val Ser Met Leu Gin Pro 
345 

Val Asn Pro Ala Gin Ala Asn Val Asn He Leu Asn Asn Leu Ser Gin 



Ala Met Asp Thr Lys Pro He Val Ser Met Leu Gin Pro He Arg Pro 



Val Pro Arg Ala Thr Gly Thr Gly Leu Gly Val Pro Ser Leu Gin Thr 
Pro 
Asp 
Pro 

355 360 3T5 

Ala Arg Gin Val Met Ala Leu Ser Gly Gly Thr Ser Met Gly Leu Gin 

375 330 



Ser Met Gly Gin Thr Pro Val Ala Met His Met Ser Asn Met He Ser 
Gly Thr Thr 

405 



390 395 
Ser Gly Thr Thr Ser Ser Gly Pro Thr Gly Gin Asn Val Phe Ser sir 



400 

Gly Pro Ser Val He Thr Ser Ser Gly Ser Leu Thr Ala Ser til Gin 

425 /ion 

Val Gly Gin Asn Ser Gly Leu Ser Ser Leu Thr Ser Ala Thr Ser Asn 

440 44S 
Ser Ser Xaa Cys Leu Xaa Glu Phe Leu Xaa Phe Val Arg Gly Gly Lys 



Val Arg Ser Lys Phe Val Val Leu Arg Gly Pro Ma Lys Met Met Gin 



470 



475 



480 
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Asn Qly Val Asn Met Asp Glu He Gly Gly Gin Ser His Glu Thr Gin 

485 490 495 

Asn Gly Trp Hxs Arg Ser Ser Pro He Trp Glu Gly Ser Leu Tyr Gly 

0 5 °5 510 

Arg Lys Gin Gly Glu Pro He Phe He Thr Lys Leu Glu Gly Tyr Arg 
515 520 595 y 9 

Arg Ser Ser Ala Ser Glu Thr Leu Ala Ala Asn Trp Pro Pro Glu Met 

535 540 
545 116 Val Arg Ile «J Ser G1 » Asp His Met Asn Asn Lys Lys Tyr 
Val Gly Glu Ala Asp Phe Leu Val Phe Arg Ala Arg Asn Thr His Gly 

Phe Leu Gly Leu Leu Gin Glu Lys Lys Leu Cys Ala Val He Gin Leu 

u 585 con 

Gin Ser Gin Thr Leu Leu Leu Ser Val Ser Asp Lys Ala Cys Arg Leu 

600 605 
Met Gly Val Leu Phe Pro Gly Asp Lys Leu Val Ser Lys Ser Gin Leu 

0" g20 
Ser Gly Gin Gin Gin Gin Gin Gin Met Gin Gin Gin Gin Met Gin Gin 

djU 635 
His Gin Gin Met Gin Ser Gin Gin Gin His Leu Pro Gin Leu Gin S2 

650 ccc 
Gin Met Gin Gin Gin Gin Gin Gin Gin Gin Leu Pro Gin Leu Gin Gin 

665 fi*7n 
Asn Gin Gin Leu Ser Gin He Gin Gin Gin He Pro Gin Leu Gin Gin 

680 685 
Gin Gin Gin Gin Leu Pro Gin Leu Gin Gin Gin Gin Leu Ser Gin Leu 



Gin Gin Gin Gin Gin Gin Leu Pro Gin Leu Gin Gin Leu Gin His Gin 

'10 715 nnr\ 

Gin Leu Pro Gin Gin Gin Gin Met Gly Trp Cys Trp Asn Gly Ser Un 

Leu Cys Ser Arg Ser " 
740 



<210> 16 
<211> 15075 
<212> DNA 
<213> O. Sartiva 

<400> 16 

ggcacccgat tcttagttac tccctccatt 
tgcattgttt gaccactcat cttatttaaa 
tgtgcttaaa atactttgaa taataaagta 
atttttttaa taagacgagt ggtcaaacag 
atgggacgga gggagtacct cctaaaaata 
aactaacctg atgtatacta agaaagtaat 
taccattatt attacattta ctaaacacca 
aaaatttccc catattcccc tatggcccca 
tcttatgggc cttggggccc atataaatta 
ctctctctaa cctcacgaaa cctaacaaga 
ggagggaggg agaagtcgtt ggtgcggggg 
gagaggcggt gattcgggga gtcggcaggg 
ccgtcggggg gatggcggcg gcggcggccg 
cggcggcgct ggggccgtac tggcccgtca 
ggtaatgctg cgcccgtgct ttcctccccc 
ttgactgtac ggccgtcgcg gattagtgca 
ccctttgttg attgtttagc tgtttatttt 
ggtagctagt tagttcttga tagtggaagt 
cacagttttt tagttatatt agtcggatat 
tggagatttg ttgtttgctc tcaccttctt 
ttcaattctg tttcacaatg cttattcaaa 



ccataatata agggattttg agtttttatt 60 
aaaattgtgc aaatataaaa aacgaaaagt 120 
agtcacacaa aaaataaata ataattccaa 180 
tgcaaataaa aactcaaaat cccttatatt 240 
cccttagttt agccgaaagg ctacactcaa 300 
aaatgctcac aattcttccc aactatagag 360 
taaaagaaca atacaactct tttttacacc 420 
cctgtcatcc acacaaaagc ccacctttct 480 
gaccccagta ccccacccct tcgccgtcat 540 
agaagaagaa gagaaattcc ggcaaggaag 600 
agattgattt cgcgggaggg aggggagctc 660 
tggcgccggg tgcggcggcg gcgggggcgg 720 
agaggcagct ggtggtggcc gtggagggga 780 
ccgtggcgga ctacgtcgag aagatcgtgc 840 
cgccgcgcca ccctgctttc ttgttactag 900 
tcttggattt cttgatgtgg aagaattgga 960 
gagacgaagg gagtacatgg aacgcgaagc 1020 
tagcagctat ccgtgtatgt gtttgatata 1080 
atcgttcact ccaagcatta g.taggagatt 1140 
aattgcaaac attaaatggt actagttagc 1200 
gagtaagaat gcaagcgcat catcgatgtg 1260 
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tggaaattcg tggtttcttg atgaactggt 
agatacatct ttttttgctc ctgattcgag 
ctatgacaga atgtagcata attcatcttc 
tccttgctca ttcagaagta tttttcttca 
tgaatgatga atgattccca tgaaaaccaa 
cttctgtaca accagtaatg taatgatggg 
tgaagtcctt gttttcactc ttgttaatta 
tggaatattc atcacatgag tcaaatttct 
atgaaagtgg gagctgtttg tattgttggt 
tttgtttgca gttgctatcc tcctgtgctt 
aaaacttcgt agtctgtttg agaaatcaaa 
taaactgtta tttctctgac aagtgttctg 
caacttgatt aaaagagcag cagttagcca 
gaacaggatt atcatagtcc acctcaacgc 
ggtgatccac cacagcttca ctctcatata 
cttgctagaa atttttgtca atttctgtag 
ctattcatga agcatttcaa tttatgcagg 
gtaatttgct ctcagtattt atcgtcggac 
tgtcaaaact caaaagtgta aattattatc 
ctgaacttgc attagtcgtc ttccataccc 
ctccatgccc taagcttttt attatgatcc 
aacaaaacat gtaagctatg ataattcgct 
ggagtggatg gacaaaagat atgaatgtgt 
gtggtggagg ctttagtgaa gctgctattt 
tgacatattg gcatcgttca gttcttttca 
ttcctgtact tttttttttt ggttcaaaat 
ccaaaatttc agtactgcat atggttgcct 
ttttgtttgg cttgtgcaat catgcttcat 
caaatggcac atctttcatg ttaacatcaa 
gurbgggtag gctagagatg aaactgatgt 
tactagtaat aacaatatag ttaaagaaga 
gaccgccaat ttccatgcaa ctctatccaa 
ggatttttat gatggcttac caatgttatc 
ccagctatgc tgaagcaaag gcagagtttg 
ctagatgaag ggaaatacct cttttcatct 
gtctaaatta gttgatctac aattfctgttt 
agcctggaca ttatgtagaa ccatgatact 
attactttat tttccaagaa ttatagcttg 
ctagaatctg tcctttaatg cccttctgca 
ggtggtttgc acatccactt atcagctatt 
cagctacaga tagccttacc ttagtaaata 
ggttaatttt tgtaaggaag attttcatta 
ggccagtacc cagaataagc agagtgaaac 
tgtacctata ttagtatgtt aattttccta 
agtcttcatc cctactatta taaagaggga 
tctttcctcc ataaaaactg tccaccctaa 
tgtataaaca ccgaacagct cactgggccc 
ccattgcaat gcatgacagc atgagcctat 
tttgatatca ttttatttct tgagttctct 
tttatttcct gtgtgcaact agatactcca 
aagccatgaa gtacaaaaac attgcatact 
tacgcctgtc taccgccccc ttgttcaaag 
aaaagaatct tgtcttgctg atgctgagac 
caaatactga tatctagcat attgctgatt 
attgttggtt ctaattaatt ttacttatat 
tatctcctaa acagcttcca actctgaaag 
gttttgctaa attctgtaag ccacaagcca 
tgttcattga tggtatgata gttgcatctt 
gaatatatct tttaaaataa attataagca 
acatatgttc ttgtacttgt acacagtact 
aaaagagtaa attttatcaa acaccaccta 
attttggcac atgacacata accccatgta 
cgttaaccaa ttttacatac tcctatatca 



tggttgttgg ctatatggtg ttgtggcacg 1320 
gagactttgt atcactgcat atgtgcagat 1380 
tactttgggt tttatgcctt ttctagttcc 1440 
gtctagcata ttttagtgtt ttttttttca 1500 
tttcagtttt tggctggtga ttttactact 1560 
atgtctgttt ggttatggtt atggcttttc 1620 
gttgatgttc tggtttcgca tgggtgtaat 1680 
tgtgttcaag cctttcaaat aaaaaaaata 1740 
caataatcag tttgctctga attattaggg 1800 
attatttagc ttctgtggaa acagttaaga 1860 
ttaatgttag acgaattctg ttagtcaatt 1920 
tttttagaac tgaaataata tctctatttg 1980 
aacatcaaaa tttctataag ctactgtacg 2040 
aaaatccaaa tggagccttt gatgttatgt 2100 
cttactatca tgaaactttt aagctcatct 2160 
cacttagtaa cctttgcatt tttagtacta 2220 
agtttttgtg cacatgaaat ggcaggacag 2280 
ttactacttg atccatgttt ccttgacttg 2340 
gtgttatgca gaagctcgca gggacacccc 2400 
atggtcctta tagcggtaaa gtttgatatc 2460 
attgcaatta tttgtattta gttctatatc 2520 
tttgattcct tgcagctttt tgtgtgcaac 2580 
ttctttcatg gttatctgga atatcattta 2640 
ctgaaggtct tgctgaagca ttgatggtat 2700 
ctttttgcac ataatgactt cctctggtgt 2760 
gcataaatta gaaactgtgg cttactactt 2820 
acttttgagt tcccgtgcaa ggttttagca 2880 
ttggcatatg aaatgatgtt tcttttttgc 2940 
cagtagcaac ctttagttcc aggcaagttg 3000 
gcagccacaa aaaaactaag ggaagtatag 3060 
cgtgaattag gtcatgattc tgggcatgtg 3120 
aaccataatt catctccaca ggaacgactg 3180 
gcaacattct tcctttactc agcgttagga 3240 
gtatcttatt aacagagata ttttgatttc 3300 
ctcactgcac ctgaatttgg gtccagtttt 33 60 
ctcatagtaa gccctgtaaa ctattagttg 3420 
taacaataca tgttctaccc aaccttttgg 3480 
ttgtcttggt attgttattt ccagtattct 3540 
caacatatga ttcatgtgag aaaattctaa 3600 
gtctcataaa aaatgtcttg atctggatat 3660 
gagtgtataa ctgtaatcac catttcatta 3720 
gatcaaccct attaggaaac tggatgtctg 3780 
tagtatgatc agaagtttaa attctatgaa 3840 
tggtactgag tcttcaaaaa tcaaaatttc 3900 
atcgtcctcc tccacctcca cataaaagcc 3960 
aaaaaactgt ttactaataa agccaaccat 4020 
aaatcctccc actaaactta ataaaaaaaa 4080 
aactagttga aaaatacttg ggtctttgaa 4140 
atgaattaaa gtatttattg cctttatgat 4200 
aggcagttct agtaacagtc agaatcatca 42 60 
tgttgcagca agtaatcctt atccactgcc 4320 
tagcgatcac aaggagaaca atgatggagc 4380 
tgttgcaaaa tcatttgctc aggtcctaca 4440 
acctgtgttt caatgaagtg gtcagcagtc 4500 
tgatgtagtg ctccgtttca ttgtcggtgg 4560 
caatatacaa tgcggtaatt tcgttatttt 4620 
tctttaataa tcttctcctg gtattttact 4680 
gatttacaga gggttgaaaa actcacttaa 4740 
tgaacttgca gaactggccg ctccactatt 4800 
aaacttcata ttttcattac cattgaaata 4860 
ttatggtcca agttgcacaa aaccacaggg 4920 
ttatggccct aaggtttaac aagaccacac 4980 
aagttttaaa agttttagtt acattcatgt 5040 



13 



WO 2004/113499 



PCT/US2004/018902 



aacatttata 

tagtgtggtt 

aacccatgtg 

aaataaaaat 

aatatccatt 

ctttgtatgg 

atacaagcat 

ttgtactgat 

gaggaatcct 

tttgttgtct 

cttggtcaca 

aacttcaaat 

ggtatttagc 

tttgtgaata 

acacagcttt 

actccatggg 

ctattttaat 

aaaagcatat 

ctattatgaa 

tatagtttat 

atgtgurcac 

tctatttgtc 

tattctataa 

ggactctgag 

gataacaagt 

cgcaattcct 

tttgttgttt 

tacagtttaa 

taatatatgc 

attgctggtt 

tttgtttttg 

actgttataa 

ttgcaaatat 

tatgttttct 

ggtttctgca 

atcatcagta 

tagtgtgcaa 

tccagcaaat 

atcaggtgga 

agtcgtacaa 

tgtgtcatct 

acagggaggt 

tatgataagt 

agggatggct 

catgcctata 

gcagcagcag 

ctagcatcca 

gctaaatata 

tgaccatgag 

ataaaaaagg 

ggtcagagtt 

gagaaagcct 

ctggtgttgt 

caaagaagaa 

gcctatttta 

cgtaccatga 

acatgccacg 

ttgatctgtt 

tctttaatct 

tctctccgtg 

accacattca 

attatatcta 

atatattagt 



tgatggataa 

gtgtgaaact 

gttttgtgca 

gaactcagtt 

tatttcattt 

tttacagact 

tttttaactt 

gaataatttg 

cgagcggctg 

gacaattttt 

aatcacccca 

ggcaacccct 

ctttagttct 

tgtaggtgct 

gttaaggaaa 

ctgaagcaac 

agcaggaagg 

cattgagttt 

cacgatgtgc 

ctccaatttg 

tgaatacaca 

cccttcccat 

tgattgtgtc 

tgataatgct 

tttgtttttc 

gtttttatac 

ttgtgagtgt 

tgttatgaaa 

cagattgccc 

ttatttgcat 

gcttctggtt 

gtatttttca 

taaaacggta 

cattgtgaaa 

cctgctttct 

caaagtccct 

gaacataagc 

gtcagcatcc 

atgcctggca 

aacactgctt 

tctttgggtg 

tcaatgggta 

agccttggga 

caacaggcag 

gtgcagcatc 

ccaccgccga 

tgtagcaatt 

aaaggaaata 

ctgcaataat 

aactatttaa 

agtctcttta 

tcctgagata 

cctttgtggc 

agtagtggac 

ccatcctcaa 

accatgctgg 

tgtctctagg 

ggcattagca 

attctcccct 

tgcaaggaca 

tttcatgtat 

aattagtttg 

aatgtaaatt 



aaaactcata 

ttatagctat 

acttagacca 

tggattgtac 

ttttaattag 

ataaatctat 

acatgatata 

caccaggtgc 

acccatcagt 

tggaggctcg 

ttacaaaaat- 

caggttgaac 

gttcctcttt 

tacacatagt 

aaaatgttag 

ataggttaac 

attctggcaa 

tcaaagcctt 

ttgtgcatct 

tcaagtacag 

aacgtgaaaa 

ctgggtggtt 

ttcatggtta 

ttcaatggca 

agcatcttaa 

acagcaatgt 

tgatgaagcc 

tgccaaattc 

atctacctaa 

gatccagttg 

atatccgtat 

gttaatggac 

aagctttgaa 

acaatcatca 

cgcatgtaac 

caccgtccct 

ctttaataaa 

tcaacaatct 

tccctatgtc 

ttggatcaaa 

gcatccaaag 

gtacgcaatt 

caacaactgt 

gtgtaaattc 

ctaatgcgca 

agtacgtcaa 

ggctctaccc 

ttccgtatga 

atatgcaccc 

acccttctgc 

ttttttggcc 

aaaagacaac 

agtgtttttg 

ccaccattga 

ctgtgttagt 

tggtggaagg 

ggcaggtcat 

aaggtgttga 

gtccttgtgg 

cctcaattaa 

gaagaatact 

aagtcaactg 

ttatgttcta 



aatttgtgat 

aatacctggt 

caacacctaa 

tgtcattgta 

ttagtatcct 

gaattggcat 

aattttatct 

tgatgttgtc 

ggatcatgca 

aactgctcta 

ggatacagct 

aaatgctaac 

tggacgaaag 

ctagcgtgag 

gctaaagtga 

aattatcgtt 

tgcccttatg 

agaggaataa 

gacattacat 

atgccttgag 

cctgcctcct 

tttcaattgt 

tcattggcat 

tggtgtcttc 

tcaaaattaa 

ggttttaaag 

ccttcattgt 

ttattgtttg 

ttaaagtgga 

tgataaatct 

cattactatc 

ctatgcttac 

caacatactc 

ctttcaggag 

acctgttgca 

tatttcacag 

ccctatccaa 

atcacagcat 

tggaacagga 

cacacccata 

caatatcggt 

gggacaaggt 

ctcttctgca 

tcttggtgtg 

gcagcagcaa 

aatttgggag 

tccaaccctc 

cacacatgta 

tcccaactat 

taatcaacca 

ttttaacagt 

aatttgaagg 

acttcaagtg 

agatgctgat 

ctagaaatca 

ggtgcgacta 

ttgcggcatc 

agggtctagt 

agttgtggtg 

gtgcataaga 

tccctaaaag 

cttatttttc 

tttatcgtgt 



gtgattttat 
ggttaagtgt 
aggttaagtg 
tcttatttgt 
gcctgaactt 
ccttatctat 
tctgcaagac 
catgttttgt 
aaaaatccac 
agtcgccctt 
gcaacatctg 
atttggctta 
gttgtgacgt 
tctgctttaa 
aataaaccat 
gcatatattg 
ccatccattt 
aatgtattgt 
gggactacaa 
ctggagatga 
aaaagcttgt 
agtgccaaga 

srgggtcacaa 

ggattgatga 
cactgaggat 
gtattcgtgg 
ttgtttcata 
tattgtacat 
acatatttca 
ggaattgcct 
ttccatactg 
ccgccaacca 
tgtgacttac 
ccaacaactt 
aatggtgttt 
gaaactaatc 
cagtcaattc 
cggtcagtgg 
cagtcaattg 
acaggcaatt 
atatcagggc 
ggaatcaata 
cctgcaatga 
accaacagtt: 
cagcaacagc 
gtaaaagatt 
tagtagctta 
atttaatgtt 
tgaaatcgtt 
gatgagatag 
tcccaacctg 
ttgacctctg 
ctgagtcatg 
tattttttca 
acctcagcag 
ttctgcaata 
aaggtgacac 
tagtaagaaa 
cagctgcttc 
acctgtatgg 
agctaacata 
cgtgtcattt 
ctcaagttgc 



aaatgatcaa 

cacgtgccaa 

aaatttactc 

ggataagaaa 

gctagctagt 

cattagttta 

cttcgacagt 

tgcaggcaaa 

attttcttgt 

tacctggcaa 

tgccagtacc 

gtcttgccat 

tgttacgatg 

caaatgcttg 

tgccataatt 

gtacgcctga 

ttggcccgaa 

gagctctcct 

tataatttcc 

agaaaaatgg 

accattgtgt 

aaacatagat 

ctaattgttt 

attctatatg 

acaaatatat 

atatacataa 

aataaaattt 

tgctatgtac 

agtctagcca 

tatatagaaa 

aacatgacta 

aatggtgttg 

cattttgctg 

taccgcccat 

cacaaggatt 

ttgcaaatga 

gacctggtgg 

caaccattat 

gtagtcaaca 

caaatattgc 

ctcctgtgac 

caaaccaaaa 

tgccaacacc 

ctgccatgaa 

aacagcagca 

ctgtctttgt 

gtagttgttt 

tttctaattc 

tgcctcaaaa 

ggctgtgaat 

ctttttcctt 

ggaattcagc 

tcctattaac 

tccgagtaaa 

aggccccctt 

ccctatagac 

ataaatcgcc 

ctaacattag 

gatggtattg 

ctgtatccat 

cgagcacatg 

ttggttgttt 

ctatgttgat 



5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5940 

6000 

6060 

6120 

6180 

6240 

6300 

6360 

6420 

6480 

6540 

6600 

6660 

6720 

6780 

6840 

6900 

6960 

7020 

7080 

7140 

7200 

7260 

7320 

7380 

7440 

7500 

7560 

7620 

7680 

7740 

7800 

7860 

7920 

7980 

8040 

8100 

8160 

8220 

8280 

8340 

8400 

8460 

8520 

8580 

8640 

8700 

8760 

8820 
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gatactggta 

ttctattttt 

gtaaacttga 

cccccctaac 

ctgtctcaga 

tcatgattgt 

tgtgcacctt 

tttttttttg 

ttttagcatg 

ttgttgcaat 

tggttgtatt 

gtagaagagu 

ttccatgcaa 

aaggtctacg 

gatataatca 

attttgggtg 

ccacccaaaa 

agtgaatgga 

agaaatgtct 

gaacatgtac 

cgccttatag 

taaaaatgat 

tttgtttatt 

atcagcacgg 

tgtttaatgt 

actcatatgg 

taatccctgt 

tacctagggt 

gtaatataat 

atatagtctt 

atacatgaac 

tttcgagtgg 

tgtcagtgtc 

tgcagttgcg 

aattcctttc 

caatgcagca 

accagcagca 

agttacaaca 

agcagcagca 

aacagcagca 

agcagcagca 

ggatggggca 

tggtcggcgc 

tgatgcaagg 

ctgggggtgg 

caatttaacc 

atcctaggta 

ttttggctgt 

gttttgtgta 

gatcaaattt 

ttcacttggg 

atgcatcaag 

accaatttac 

acaggcaaga 

cctgcatagg 

tgtaaatatt 

taacatcaat 

gccttcaatt 

ttccaaaaac 

caggttggcc 

agccttcaag 

agagtttgac 

aaacaaacag 



tcatcagtca 

atttcaggga 

agtaagtttc 

tctgcccaca 

aagaaaaaaa 

tcaaatcttc 

tatagctgga 

tttcaacaca 

tctcacaggg 

gttcttgcat 

cgaaccaaca 

rdactggagc 

caactagtta 

gtacaagacc 

atgaatgctg 

tatgtgacat 

tcccttataa 

acctccaaac 

tgttcccttg 

cttctttgtc 

ctcaggagca 

ccattctaca 

ctgcagacaa 

cttccttggg 

ttattattat 

gtccttcaac 

gcctatgtgt 

ctccagccaa 

tgaagacaga 

gggtggcctc 

tattaatcct 

acttctgttt 

agacaaagct 

gctatctcta 

cccccaggat 

acaacagtta 

ccagctgcaa 

gcagcaacta 

atcccaaggc 

gcagcagatt 

gcagccccaa 

gcagcaacca 

agggatgggg 

gaagatggcg 

ctacctatct 

cagccctttt 

attttcccac 

gatgttttac 

gcttcttttg 

aaaggattaa 

agcctcccaa 

agtatggcag 

cctaaattaa 

tcattcacag 

aattaaattg 

gctaaccata 

tacaataaat 

ttcttccctc 

aaaacaaact 

aatgatttgt 

aattgtgttg 

cataaaaaac 

ctaaagagag 



atatatgatt 

actttatctg 

tgtttgttgg 

cagatgacct 

gatcacaaga 

tgttgtcact 

atatagtggc 

tttatctgca 

ttacaggagt 

tctttttttt 

aatcacccaa 

aatggctgat 

agccattgct 

aaaatggaag 

tggatttgct 

atcctatgtc 

tataggactg 

cgatcttgca 

cactgaacat 

cagacttgca 

tatgaacaat 

ttctcataat 

tatgttggaa 

caactgcagg 

ttcatgccac 

tagtcaaatt 

caccgcatgt 

cctagagtat 

agtaggctgc 

aggttcccag 

tccgtttaat 

cagtgcgcag 

gggcgcctca 

tctgccttgc 

atggtggtgt 

caacagcagc 

ccacagaacc 

caacaacaca 

catccgcttc 

cagcaaatgc 

cage tt cage 

cagatggtcg 

cagcaataca 

ccgcagggtc 

tgaagcacct 

ggctgcacaa 

cttagtgtgg 

ctgtagatag 

atgtcactgc 

ttaattaata 

ataaatatga 

agtggcagta 

aatgctggcc 

aaaaagatac 

tctgcccacg 

tcattacagt 

agaatcgaga 

caaaacacat 

attggaatgg 

atgcgtcaat 

caggcattca 

ctccaacacc 

gtgtctgcat 



tgtttgttgt 

ggcaaaggca 

atgaattgtc 

ttgetcatta 

atccctgaat 

gaaatgaaat 

tatccttttg 

caaagcatat 

ggaacagcat 

ttttttgtag 

tgtcggtatg 

tggtagctgc 

tgtttttaaa 

caactcaagt 

ttatactccc 

caggttcgta 

agggagtagt 

aaattcctaa 

gtaccttcta 

gcagactggc 

aagtttgtct 

ttgaatcatt 

aagcagactt 

aaaagaagct 

aattatttgg 

agtccccaag 

tgtctcatct 

gggacaaccg 

tgttatgctt 

cagatcaagg 

caatcatcac 

tgattcaact 

ttggcatgct 

tgtttaccat 

ttaaaccgea 

agaaccaact 

agetgeaaca 

tgeaactgea 

agcagcagca 

agcagcagca 

agcagcagca 

geaeggggat 

tgeaggggea 

caggaagcat 

gatagectga 

get at at age 

gatacatagt 

cgtcttggag 

ettatgetta 

gtaactctgt 

ctgecttagg 

actgattaaa 

tatgaaggaa 

gttcaagatg 

gtgetaaaca 

ttggtcttga 

agagttctaa 

gttagctttc 

ccagaaccag 

ttttctttgg 

tggctcgcgc 

tgttcatcca 

ctgtaggcaa 



ggatgcataa 

aggacaacct 

tgtgactccg 

ttatgeccat 

tgtatatatt 

tatgtatttc 

ttgtaactac 

actttagtta 

ctgaaacgta 

ttctgttttg 

ccctatttta 

ttggtattca 

aaataaactg 

tataatgttg 

tccgtctcat 

gtactaagga 

acagtgeett 

taggatattt 

taatgtcgtt 

ctgaaacaat 

cagccactcc 

ctctcttttg 

tctagtattt 

ggtcagtgca 

tcccacatct 

ctttgttaat 

cactcaagtc 

aattccgttt 

gagggcatat 

caatgtttga 

ttcttaaatt 

gccttcgcaa 

gttccctggg 

ttttccgctg 

ggtaccaacc 

acaacagcag 

gcaacaccag 

gacacaaggc 

gatgeagcaa 

geagatgeag 

acegcagatg 

ggggcagcag 

eggtaggacg 

geegggtgea 

atgccagaag 

tcatggatta 

aggtgttctc 

cctacacggc 

gcttgtagct 

ttaaggattg 

atttttcagc 

attattgtca 

tccaaacata 

accatgacga 

acaaacaaaa 

tactgetcta 

atgaaacaat 

aattcttcag 

tacaagtgea 

atccgagctt 

atccagtaga 

gcgataaaaa 

caagctacac 



tatgtaatgt 

gtatttatct 

actattatca 

ttgaagctga 

atttgtacga 

atagtttcag 

ttgtcctaca 

aatttctgac 

agttttcgaa 

tgtctattaa 

gtattgtttt 

caagtttctg 

tactgtacaa 

gaagttttta 

attataaggg 

tatgtcacat 

aatcttgtta 

tgectaatat 

cccttgcact 

gcagattgtg 

atttccatgt 

tttttgttta 

eggacattaa 

taatttaacc 

attgeatgee 

tggctcattg 

agegactagg 

gctaaattat 

cagtcatttt 

tggttgaggg 

tctgttaatg 

actttgttgt 

gtacgttgat 

tagctgaagt 

cagcagccac 

aat cage tec 

ctgcaacaac 

cttccgcttc 

atgeagcaac 

cagatgeaac 

gtcggcacag 

caaccgcaga 

gtgeagcaga 

gggagcatgc 

aataagtggg 

cttgcccagc 

agtagtttgg 

ctcatgttgt 

gctggaagca 

attgaccaat 

tttgtaattg 

tcaaattcga 

ttgggattac 

tgaaaaaggg 

taaactttta 

cagttatgag 

gaccgcccca 

acatcttttt 

ttttactcta 

ccgttcaggt 

ctgtggttcc 

gttgcaaatg 

aegcaaggea 



8880 

8940 

9000 

9060 

9120 

9180 

9240 

9300 

9360 

9420 

9480 

9540 

9600 

9660 

9720 

9780 

9840 

9900 

9960 

10020 

10080 

10140 

10200 

10260 

10320 

10380 

10440 

10500 

10560 

10620 

10680 

10740 

10800 

10860 

10920 

10980 

11040 

11100 

11160 

11220 

11280 

11340 

11400 

11460 

11520 

11580 

11640 

11700 

11760 

11820 

11880 

11940 

12000 

12060 

12120 

12180 

12240 

12300 

12360 

12420 

12480 

12540 

12600 
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aggcattgat 
gtacaagttc 
ccgctagtac 
taatgaataa 
cactgcttaa 
catatagttg 
aatgtatggt 
ggatgcccaa 
ggtgctgaca 
agtattagtt 
aagttgtaat 
ttcatggaag 
tgttcaccaa 
ttgtttccga 
aacaaaatca 
catttatgta 
aatgtcatca 
tggctacaac 
caaacggatg 
aggggctcaa 
tgcgtttcca 
gccagtgaat 
attcctccat 
atttgcctca 
actcatgatg 
acgttgctgg 
ttcaaaccag 
aaacatggga 
cagccagact 
agggaaagat 
gcaatgctat 
aggtccctga 
ttcctacagt 
accctggtta 
tataactttt 
gttcgttatt 
ctttacaacc 
catgcaagtt 
tggtcttata 
tttagatgag 
ccagagtgat 
ctttattaac 



caatactata 
ttgtccatga 
ccgurtgcaa 
aatgactgca 
ctcttggtat 
gtagagatag 
tgattacgta 
atgcgactgg 
atcatggcat 
tttccgtcct 
tcatggctct 
aaatccttca 
gctgtatacc 
acaaatgaat 
tcaagcatct 
tgagaacaga 
tcaacttcat 
agtgtaacta 
caaaaaagat 
gtttggccat 
aagtggctgg 
gtgaaatatg 
tatccttaat 
tgcactagat 
agcatccatg 
ggttacttgg 
tgattgctgt 
agtctcgggt 
tggggaagat 
cccactgagt 
atttcaaagg 
tgccttagtc 
tcatcctttt 
ttcttggtta 
ttaaggttat 
ctgtgcatgg 
aacatgcaat 
tgttaccgaa 
atatgatgat 
aaatgcagac 
agcaggaaac 
tccaa 



ttcttataat 
aactgcgaga 
ttttccactt 
catatgtaaa 
ggaaaaaaga 
aggtgggatt 
cgccacaggc 
gagtagtgtt 
cttagfcaaag 
aagaaaataa 
taacccatgc 
tgatagtttc 
acaataatag 
tccacatatg 
gcatttactc 
gcaagcatag 
cttcactatc 
tgtagtcaag 
catgtcttca 
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